The kidneys play an important role in maintaining glucose homoeostasis through the production of glucose via gluconeogenesis. They not only filter and reabsorb plasma glucose, but also use glucose as a metabolic fuel. These physiologic processes have been studied for a long time but have become an area of renewed and intense research interest in recent years as a result of the benefits of sodium-glucose cotransporter 2 (SGLT2) inhibitors in reducing cardiovascular outcomes and delaying the progression of chronic kidney disease (CKD) in patients with type 2 diabetes.

The kinetics of glucose reabsorption was first studied in the early 1930s \[[@gfz282-B1]\]. These early studies demonstrated that renal glucose transport in the tubules can reach a maximum beyond which glucose is excreted in the urine. Wright *et al*. \[[@gfz282-B2]\] demonstrated in the 1990s that the SGLT1 and SGLT2 transporters are responsible for the glucose reabsorption in the proximal tubule.

Phlorizin was the first inhibitor of the SGLT transporters, but it never entered clinical practice due to its gastrointestinal side effects and metabolism to phloretin, which inhibits glucose transporters. Phlorizin's poor tolerability and the molecular characterization of the SGLT transporters in the 1990s stimulated further development of small molecules that selectively inhibit the SGLT2 transporter. Interestingly, in hindsight, early studies demonstrated the potential of first-generation SGLT2 inhibitors to slow CKD progression. The first selective SGLT2 inhibitor, T-1095, showed profound reductions in urinary albumin excretion in experimental studies, suggesting that SGLT2 inhibitors could indeed protect the kidney \[[@gfz282-B3]\]. Further early evidence for possible kidney protective effects came in the early 1990s from elegant micropuncture studies using phlorizin. Pollock *et al*. \[[@gfz282-B4]\] demonstrated that single nephron hyperfiltration, which has been associated in experimental and clinical studies with CKD progression, is associated with SGLT2-mediated tubular sodium reabsorption and tubuloglomerular feedback (TGF) in experimental models of type 1 diabetes. Intriguingly, Pollock *et al*. demonstrated that the hyperfiltering state could be reversed with phlorizin, supporting a potential role for SGLT2 inhibition in the treatment of CKD.

These initial signals of potential kidney protective effects are now confirmed in large cardiovascular and kidney outcome trials. Since 2015, three cardiovascular outcome trials in patients with type 2 diabetes at high-cardiovascular risk demonstrated that SGLT2 inhibition causes a profound reduction in the rate of kidney function decline \[[@gfz282-B5]\]. The Canagliflozin and Renal Events in Diabetes and Nephropathy Clinical Evaluation trial, which was specifically designed to test the kidney protective effects of the SGLT2 inhibitor canagliflozin, demonstrated that in patients with type 2 diabetes and established CKD, canagliflozin substantially reduces the risk of major kidney outcomes \[[@gfz282-B8]\].

This supplement of *Nephrology Dialysis and Transplantation* (*NDT*) aims to provide a series of comprehensive and up-to-date reviews on recent advances in the field of SGLT2 inhibition. Cherney *et al.* \[[@gfz282-B9]\] summarize recent studies that have shown that the kidney-specific benefits of SGLT2 inhibitors are unlikely mediated by improving glycaemic control but are most likely a result of multiple non-glycaemic effects directly or indirectly related to increased natriuresis. Specifically, they review recent clinical and experimental studies that used *in vivo* intrarenal imaging to show that the restoration of TGF during SGLT2 inhibition is dependent on adenosine signalling.

Given the multiple mechanisms of action, it is important to address the position of SGLT2 inhibitors in the pharmacotherapeutic management of patients with type 1 diabetes or patients without type 2 diabetes \[[@gfz282-B10], [@gfz282-B11]\]. In this *NDT* supplement, Bjornstad and van Raalte \[[@gfz282-B12]\] review the pathophysiology and treatment of CKD in patients with type 1 diabetes. They review the results of three large clinical trial programmes on the effects of SGLT2 inhibitors in patients with type 1 diabetes that reported haemoglobin A1c (HbA1c) reductions of ∼0.4% with SGLT2 inhibition compared with control treatment. Unfortunately, long-term clinical trials in this patient population have not been performed and thus the effects on important patient outcomes are unknown. However, in a pooled analysis of two clinical trials it was shown that sotagliflozin reduces albuminuria and blood pressure and causes an acute decline in estimated glomerular filtration rate, suggesting that renoprotective mechanisms in patients with type 1 diabetes are similar as those observed in type 2 diabetes \[[@gfz282-B13]\].

One of the alleged pathways by which SGLT2 inhibitors slow progression of CKD is correction of hyperfiltration. Since the long-term benefits of SGLT2 inhibitors are unlikely mediated by reductions in HbA1c and various types of kidney diseases are characterized by hyperfiltration, it is tempting to speculate on the role of SGLT2 inhibitors in patients with CKD without type 2 diabetes, as reviewed by Dekkers and Gansevoort \[[@gfz282-B14]\]. Previous studies have indeed suggested that the pharmacodynamic activity persists in non-diabetic conditions. For example, in nearly 400 obese individuals, canagliflozin reduced body weight, blood pressure and uric acid \[[@gfz282-B15]\]. Moreover, in 10 patients with focal segmental glomerular sclerosis, reductions in both numerical and measured proteinuria were noted, although these did not reach statistical significance \[[@gfz282-B16]\]. Further mechanistic and clinical outcome trials are ongoing in patients with CKD. The Dapagliflozin and Prevention of Adverse Outcomes in CKD trial assesses the effect of the SGLT2 inhibitor dapagliflozin on kidney and cardiovascular events in patients with CKD with and without diabetes. The rationale and the design of the trial are described in this month's issue of *NDT* \[[@gfz282-B17]\]. The Empagliflozin Kidney (EMPA-KIDNEY) trial is another large clinical trial to assess the efficacy of empagliflozin on major kidney outcomes. The results will increase our understanding about the position of SGLT2 inhibitors in patients with CKD without diabetes.

Should SGLT2 inhibitors be prescribed to any patients with type 2 diabetes and CKD? It is possible that some patients do not tolerate these drugs or use concomitant medications, such as renin-angiotensin-aldosterone system inhibitors or loop diuretics that may impact the efficacy or safety of SGLT2 inhibitors. These questions are discussed by Neuen *et al*. \[[@gfz282-B18]\] in this *NDT* supplement.

After more than a century of research into the physiology of tubular glucose reabsorption, we are now entering a new era of kidney protection with proven effective therapeutic approaches that prevent clinically important outcomes in patients with type 2 diabetes. It is now up to the nephrology community to implement these treatments in clinical practice.
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